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Abstract

SARS-CoV-2 Spike Protein and Syncytin-1

SARS-CoV-2, the virus that causes COVID-19, has caused over 800,000 deaths in
the United States since it was first detected here in 20201. Despite there being 3
available COVID-19 vaccines in the US and recommendations by the CDC and
countless other public health agencies that any potential risks are outweighed by
the benefits of the vaccine, only 31% of pregnant women in the US are
vaccinated against COVID-192 due to unfounded claims by an anti-vaccination
movement that COVID mRNA vaccines cause infertility. This presentation
explores where these claims originated, why they are untrue, the risks of COVID19 infections in pregnancy, and the benefits of the vaccines. It is important for
clinicians to be educated on vaccine safety during a public health emergency of
this scale.

Introduction
• Since SARS-CoV-2 was declared a global pandemic by the WHO in March 2020,
it has infected over 345 million people and caused almost 6 million deaths
worldwide1
• 3 different vaccines which protect against COVID-19 have been approved in
the U.S.: Pfizer/BioNTech (mRNA), Moderna (mRNA), and Johnson & Johnson
(viral vector)
• Current CDC recommendations include full vaccination series for ages 5 and
up (2 initial shots + 1 or 2 boosters depending on age)2
• However, only:
• 64% of the U.S. is fully vaccinated2
• 31% of pregnant women in the U.S. are fully vaccinated2
•Why? The Anti-Vax movement claim that COVID-19 mRNA vaccines target
Syncytin-1, a protein found in human placentas, and therefore mRNA vaccines
target human placentas, causing miscarriages and infertility3

How do mRNA vaccines work?
• The SARS-CoV-2 virus contains a spike protein which is used as a target for
mRNA vaccines4
Figure 1. Mechanism of Action of mRNA Vaccines5
mRNA from
vaccine

Human
cells

Amino acid
code

Protein

• This protein is structurally similar to the SARS-CoV-2 spike protein so that our
bodies learn to recognize the protein as foreign and can eliminate it if infected5
• Anti-Vax movements claim the SARS-CoV-2 spike protein is structurally similar
to Syncytin-1 and therefore, the vaccines will cause cross-reactivity and the
body will attack Syncytin-1 , causing miscarriages and infertility4.
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• Syncytin-1 contains 538 amino
• The SARS-CoV-2 spike protein contains 1273 amino acids4
• The two proteins only have a similarity of 2 separate segments of 2
amino acids4
• Only 0.22% of the genetic code between Syncytin-1 and the SARSCoV-2 spike protein is identical
• Studies show that even when proteins share 8 amino acid
sequences, no cross reactivity occurs6

Complications of COVID-19
Infections in Pregnancy
• Compared to non-pregnant women with COVID-19, pregnant
woman with COVID-19 are more prone to intubation, ICU
admission, Extracorporeal Membrane Oxygenation (ECMO), and
death7
Table 1. Morbidities and Mortality of Symptomatic COVID-19
Infections in Pregnant vs. Nonpregnant Women7
ICU
Ventilation ECMO
Death
Admission
Pregnant (n=386,028) 245 (10.5%) 67 (2.9%) 17 (0.7%) 34 (1.5%)
Not Pregnant
(n=23,434)
Risk Ratio (CI 95%)

1,492 (3.9%) 412 (1.1%) 120 (0.3%) 447 (1.2%)
2.7

2.7

2.3

1.3

• Out of 400,00 women infected with COVID-19:
• 31.5% of pregnant women were hospitalized7
• Only 5.8% of nonpregnant women hospitalized7

Benefits of COVID-19 Vaccination
Before or During Pregnancy
• Compared to pregnant mothers who were vaccinated,
mothers who were NOT vaccinated and then became
infected with COVID-19 had higher incidences of:
• COVID-19 infections
• Preterm delivery
• Premature rupture of the membranes
• Stillbirth8
• Vaccinated mothers can also provide protection to their
neonates through:
• Vertical transmission of antibodies through the
placenta9
• Transmission of antibodies through breast milk10

Discussion
• Women vaccinated before/during pregnancy do not have higher incidences of
pregnancy or birthing complications than those not vaccinated, including
preeclampsia, preterm birth, low birth weight, c-sections, congenital
abnormalities, and neonatal death9
• Potential vaccine side effects (pain, redness, fatigue, headache, chills) are
similar to side effects from other routine vaccines (e.g., influenza)11
• Comparable incidence of serious reactions such as anaphylaxis
and GBS compared to other routine vaccines11
• The CDC, Advisory Committee on Immunization Practices (ACIP), American
College of Obstetrics and Gynecologists, and American Academy of Pediatrics
concluded that the risks of any potential side effects are outweighed by the
benefits the vaccines provide, especially to expecting mothers or women
planning on becoming pregnant9.

Conclusion
COVID-19 infections can be especially harmful to pregnant individuals, causing
higher incidences of hospitalizations and pregnancy/birthing complications7.
Despite the accumulating evidence that supports the extensive benefits of the
vaccine in pregnancies and reduction of morbidity and mortality in pregnant
women, fetuses, and neonates, and continuous debunking of the myth that the
mRNA vaccines cause infertility by multiple esteemed agencies and public health
corporations, the anti-vaccination movement is just as prevalent in the US as it
ever has been before, evident in just 64% of the country being vaccinated for
COVID-19 and only 31% of pregnant women being vaccinated2. Understanding
the origin of the discredited claims behind the anti-vaccination movement, the
potential harm of COVID-19 infections in pregnancy, and the promising
protection vaccines show in pregnancy can help clinicians better educate their
patients on a prevalent public health emergency that is being confounded by
false narratives in the media.
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